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tsKJ^ ABSTRACT 


Presented are percentage levels of wind speed differences calculated 
from AN/GMD-1 upper atmospheric wind profile data observed at Cape Kennedy, 
Florida. Eight years of rawinsonde wind profile data (5844 profiles) 
were used: January 1, 1956 through December 31, 1963. The results are 

based on each kilometer of data using wind velocity measurements obtained 
for the 1.0 through 25.0 km altitude interval. The results presented 
may be used to (1) aid in predicting statistical limits of upper level 
winds, and (2) provide an understanding of the statistical results of 
wind speed change as a function of time. This type of information is 
important for space vehicle launch operations. 
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PERCENTAGE LEVELS OF WIND SPEED DIFFERENCES COIPUTED BY USING 
RAWINSONDE WIND PROFILE DATA FROM CAPE KENNEDY, FLORIDA 

SUMMARY 


Presented are percentage levels of wind speed differences calculated 
from AN/GMD-1 upper atmospheric wind profile data observed at Cape Kennedy, 
Florida, Eight years of rawinsonde wind profile data (5844 profiles) 
were used: January 1, 1956 through December 31, 1963. The results are 

based on each kilometer of data using wind velocity measurements obtained 
for the 1.0 through 25.0 km altitude interval. The results presented 
may be used to (1) aid in predicting statistical limits of upper level 
winds, and (2) provide an understanding of the statistical results of 
wind speed change as a function of time. This type of information is 
important for space vehicle launch operations. 


I. INTRODUCTION 


For the launching of vertical rising vehicles , it is desirable to 
predict what the upper level wind conditions will be at the time of launch. 
Special wind profiles are obtained during a period of time (50 hours) 
before and at the time of launch. Constant surveillance of these data 
is necessary to predict wind conditions that are likely to occur during 
the ascent of the launch vehicle through the atmosphere. In addition to 
observing the wind velocities (velocity changes as a function of height 
and time, maximum wind speed, etc.) as the data are collected, it is 
common practice to use results of various studies on upper level winds 
as an aid in improving predictions. This report includes results which 
are quite useful in predicting (statistically) wind profile conditions 
for the Cape Kennedy area. 

These results should not be used for other geographical locations 
since definite differences in upper atmospheric wind flow conditions are 
common from place to place. 

The authors of this report wish to express their appreciation to 
Mr. Paul Harness and Mr. Edgar Seely of the Computation Laboratory, 
MSFC/NASA, Huntsville, Alabama, for the data computations. 


II. DATA SOURCE AND ANALYSIS 


The enclosed tables are percentage levels of wind speed differences 
obtained from eight years of serially completed rawinsonde wind profile 
data (5844 wind profiles). These data (wind measurements) were obtained 
at Patrick Air Force Base (Cape Kennedy), Florida, and include wind 
velocities for every 1.0 km of altitude, i.e., surface, 1.0, 2.0, 
and 27.0 km. (The surface, 26.0 and 27.0 km measurements were excluded 
from this study.) Two wind velocity profiles per day were included 
beginning with January 1, 1956 and continuing through December 31, 1963. 
The term '^serially complete data" means that missing data were filled 
in by professional meteorologists using extrapolation, interpolation, 
or statistical transferring methods so as not to have any wind data 
missing for any level or runs (References 1 and 2). Below is a brief 
discussion of the methods used to "serially complete" these data taken 
from Reference 3: 

"The interpolations and extrapolations were made 
through time and three-dimensional space consider- 
ations. ‘Off-time and nearby station data were 
used in conjunction with the originally observed 
data to perform height-time cross-sectional and 
horizontal analyses . The height- time cross section 
was the principal analysis record used. It was 
prepared for the entire period of record. The 
original observations were plotted at their 
respective time intervals for each level of the 
cross section. ... An isotach analysis of the 
data not only provided missing grid point values, 
but aided in finding computational errors in the 
original data. Original wind values were changed 
only when they were considered definitely erroneous 
(determined through examination of original compu- 
tation forms), or they could not have occurred 
when consideration was given to the synoptic 
features at the time. " 

The data were grouped by months and altitude intervals and then 
classified according to initial wind speed and direction. The altitude 
intervals were 5.0 kilometers in depth and the associated intervals 
used for classifying the wind speed and wind direction were 10 m/sec 
and 45 degrees (starting at 0 degrees), respectively. 

The following example is given to show how the results 
were obtained. Suppose the 1200Z January 1, 1958, 2 km wind value was 
13.5 m/sec at 150 degrees; this value would be entered in the January, 

1 to 5 km interval, wind speed class 10.0 to 19.9 (20) m/sec and wind 
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“direction class 135 to 179.9 (180) degrees. Notice that the direction 
classification is used only to classify the initial wind profile value. 
All wind data meeting the requirements (January, 1 to 5 km altitude 
interval, 10 to 20 m/sec, and 135 to 180 degrees) will be placed in 
the same class as this example. Now suppose the next rawinsonde sounding 
(OOOOZ January 2, 1958) for the 2 km level was 19.7 m/sec; the difference 
between these wind speed values is 19.7 - 13.5 = + 6.2 m/sec. The posi- 
tive sign indicates that the wind speed has increased at this level 
during the 12-hour interval between the two soundings. This wind speed 
change 6.2 m/sec, in addition to all other changes for this 12-hour 
interval which meet the initial requirements (month, altitude interval, 
speed class, and direction class) of this example, are grouped together. 

A cumulative frequency distribution is then computed for this group. 

From this distribution, discrete percentage levels (1.0, 5.0, 10.0, 

25.0, 50.0, 75.0, 90.0, 95.0, and 99.0 percent) are determined. These 
results are indicated in the accompanying tables. 

The procedure, as illustrated by the above example, is repeated for 
all the wind profile data. The results presented in the tables may be 
interpreted as wind speed differences that will not be exceeded during 
the percentage of the time equal to the probability level of occurrence. 
For example, the value given for the January, 1 to 5 km layer, 0 to 10 
m/sec, 0 to 45 degrees, 24 hours elapsed time, and 99.0 percent level 
classification is 13.5 m/sec (Table la). Thus, it is to be expected 
that 99.0 percent of the time the wind speed change (increase) will be 
13.5 m/sec or less. This value (13.5 ra/sec) was obtained from the 
cumulative frequency distribution as explained in the preceding para- 
graph. 

The number of observations (wind profile values) used to compute 
the respective increasing and decreasing wind speed values is given at 
the bottom of each table. 


III. ACCURACY OF DATA 

The accuracy of the rawinsonde wind profile data is dependent on 
altitude, elevation angle, wind speed, etc. An excellent discussion of 
the accuracy is given in Reference 4, prepared by the Meteorological 
Data Accuracies Committee, Inter-Range Instrumentation Group (IRIG) for 
the National Ranges. No attempt has been made to determine the statis- 
tical accuracies of the wind speed differences. However, the confidence 
which may be placed in the values given in the tables decreases outward 
from the center value (50.0 per cent); i.e., the least amount of con- 
fidence should be placed in the extreme percent levels (1.0 and 99.0 
percentiles). Furthermore, it is obvious that the number of observations 
gives a measure of the statistical confidence that may be placed in the 
results obtained. Thus, very little confidence should be placed in 
tables having less than about 30 observations. 
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IV. COMMENTS 


The percentage levels of wind speed differences presented in this 
report were obtained from eight years of serially completed rawinsonde 
wind profile data from Cape Kennedy, Florida. Thus, the data are 
directly applicable only to the Cape Kennedy area and its immediate 
surroundings. It is anticipated that the data presented in this report 
will be a useful aid in the statistical prediction of changes in the 
wind field as a function of altitude and time during vehicle launch 
operations . 

Any questions concerning the data presented in this report, its 
acquisition, and/or reduction should be directed to the Aerospace 
Environment Division (R-AERO-Y) , NASA, George C. Marshall Space Flight 
Center, Huntsville, Alabama, 35812. 
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TABLE Ic (cont'd) 
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I 


January, 16 to 20 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 


I 
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S46. S4€. 146. 146. 146. 146 


FOR MONTH OF ANOARY INITIAL WIND SPEED TO TO 20 (M/SEC) FOR MONTH OF JANUARY INITIAL WIND SPEED SO TO 40 (M/SEC) 
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19.421 20.317 25.317 26.488 
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••417 t.250 7.177 9.300 7.746 6.224 75.0 2.750 3.514 3.865 4.477 5.169 6.169 

9.767 10.333 11.000 14.150 12.091 13.000 90.0 7.365 6.695 6.913 9.476 12.060 13.962 

16.625 14.056 13.577 19.125 15.500 17.675 »9*0 10.569 11.766 12.556 13.604 15.361 17.636 

27.767 26.650 21.650 26.650 24.433 26.650 99.0 14.975 16.930 21.550 19.961 23.275 24.106 
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FOR HONTh of JANUARY INITIAL WIND SPEED 0 TO 10 (M/SCC) f^OR MONTH OF JANUARY INITIAL WIND SPEED 0 TO 10 (H/SEC) 
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13.450 13.967 13.450 9.360 
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TABLE le (cont'd) 
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February, 1 to 5 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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March, 1 to 5 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 




•33 


I 


O O O o O m <A 

«n m o in M «i N 

M Al (A «i «i • «A 




^ <0 «l <A M M M 

A m f. M M «« « 


«« «A O O O O 

M M «ri O lA <r» 

A» «A «J O 


O O M K O M 

O y» « « M M 

^ M • ^ N <D <A 


NlA^«^OOlAm 

«ID^O<S»M« 0 ia 


M ^ O O O 

»» «« «A o a 

9 <0 O Ok « 


W> CM ^ tfk 

^ N (M 

« • Ok «« 


^A»fAOA.«» 0 «Atfk 

fMcP^«OA.lAONkOIA 

Ok»tOiAOfA«kfta» 


OA>K«»OOkOk ««0 

OlA« 0 «AO««CMC>»O 


UUIOOOOOOOOO 

oc^********* 

UfalMiAOkAOkAOlAOk 


O A. K 

O to kO 

to «D to 


O to tA to 


O to |w A. 

O lA tD 

O Ok Ok Ok O 

to • • • • 

m « • lA •« 


o « « 

o e O) 

^ to •• 


to Ok 

e CM tA 

to « • 


n fA o o 

« n tA lA 

O • CM « 


< to 

I ^ lA 


«k Ok O 

lA «D M 

CM • • 


to • to Ok 


O « O lA A. 

O N O lA « 

O Ok to lA CM 


o o o 

O lA tA 

to O 


O lA 
O tA 

CM • ^ 


tA O O 

iw tA O 

• M • 


O «l <0 Cte Ok M 


X to 

uCjOOOOOOOOO 

iic>. ••••••••• 

UIW««OkUtAOtAOlAOk 

**CMOkfAOk0kOk 


Z to 
Ui J _ 

W Ul o 


59 


14a. 146. t40. 140. 140. 140 


A 

M 


V a 

T 

o o 


n o 

O 

<0 « 


lA O O « 

• • • • 

O M O lA 


O N 0) «A « 

K <A *4 K lA 

<0 fA « O 


C 

o 

o 


o o 

O «A 


^ lA O <A 


^ o 

A. O 

<6 M 


$ 5 

^ 40 

U Ui 

U 9 


- ^ Z X 

». f» < M 

« X »- 

z z w 

- — o 

O UJ 

Ui <A 

UI a. 

& < 

o 

X UI 

ht: o 

X z 

lif lA S 

< 

X 

o 


9t 10 
M M 
N lA 


4D 40 «> ^ (0 O ^ 

*4 •>« 40 0» O M «0 

fA O m 94 

II «-i M 

»A 


m 4A 
lA K 
^ 4-1 

• • 

lA O 

I I 


!U " 

X 

M 4*1 

§ I 
s 5 


« 40 

A. lA 
K 40 

lA 40 


« «> 40 O 

lA 40 <4T lA O 

O A- fA A- 40 




O 4-1 

4A A* 
4t A» 

• 4 

I I 


^ O 

fl ^ 


«0 

M 


Z 

4J 

U 


o o o o o o o 

• ••••• t 

M O in O «o O 


ii^ . 

O O «9 

lA 94 Q 8 


o 

o 

o 

UI 

UI 

0. 


0 

A* 

«n A 

(VI V 
N Ui 

40 

1 ^ 

4- *9 

U UI 
O Ui 3 

X 0£ ^ 

^ mm < 

» o > 


0 
z 
< 

1 


o 

f- 

o 

40 


o 

A- 

o 

40 


15 

X 


§ 


40 

i 


«A 2 


a 40 o *4 

O »A A- ^ 

«« O K lA 


K 40 4A 94 N 

to K 04 « 

flO « 40 *4 9t 


A> «0 «A <0 

«0 94 lA 40 94 

4T K 40 94 A> 


W4 V4 I 


04 lA O 4A 


4A O 4>4 

94 lA -H 

^ (VI 40 

O 40 *4 


«4 4A O 4A 

•• N 


O O 

O 4A 


O 8 


A^l 

H 


u -> 

UI ^ 
40 UI 

i 9 


o o 


15 

r 


40 

40 

40 


o o o 

O lA O 

(M K 40 


94 

N 

Oi 


fA 

04 


40 O 

4A »4 

0i (41 


o o 

o o 

40 40 


a. 



<0 


L“> 

O 

a 

O 

^0 

O 

lA 

94 

o 

. 

40 

►- 

40 

4ir 


a 

o 

o 

O 


o 

4A 

O 

o 

• 


u 

UI 


« 

fA 

fA 

40 

o 

fA 



94 

«0 

o 

o 

UI 

z> 













z 

u: 

-1 



A* 

fA 

a 

A* 

M 

A1 

40 

«0 





< 






1 

1 






3 

o 

> 

z 


1 

' 

1 








-1 

mJ 

u 













< 

< 

43 

4*1 


40 

40 

lA 


94 

91 

• 

Cl 

o 

• 



z 

X 


lA 

m 

A> 


(VI 

94 


o 

o 

CD 

►- 

►- 

< 

.1. 

40 

94 

4A 

<0 

fA 


o 

«D 

o 

40 

O 



r 


fA 





• 



8 


94 

z 

z 

43 



W 

(41 

94 

A> 

fA 

(44 

A* 


94 


— 



o 




I 

1 

1 







mm tn ^ 

z UI « 

O N 


•A Z 

o 


0 (41 94 

lA 40 4A 

40 40 ^ 

lA 95 • 

A4 4 I 

1 


N 94 
^ 95 


S 2 


§ H 


o o o 

•4 «A O 


40 lA 40 O O 

40 »4 A> O O 

4T 40 4N 40 «0 

• • • • • 

O ^ 04 M 94 


4A O 40 40 

94 (4i « 4A 4A W> 

•A 40 • K 4A 94 


4A O 4A O lA 

M «5 A* 94 04 


^ Ji 

i 8 


40 U 
s O 
X ^ 


o o 


o a 

(41 «0 


!H S 
ft r 

u 

o u 

Z tk: 

3 o 

< < 


X 

X »- 
4J 
Of 


15 " 

X 

H- UI 

§ s 

15 5 


954AO(M4A40OOO 

NN4A40N«OO4AIA 

(MA.40OiO40A.O(4i« 



4n«>K^040MA»<A 
^ I I 

till* 

oiaOia^a>ooo 

OA.O<0»440OOO 

O94«OlA40K*4aiA94 

40*****««** 

iA94«0^O999440 
M M «i4 ^ *4 I lA 

I I I I I 

OOOfA940K>00 

04A0fA(4i0^00 

«094A.O«O^IA*4IA94 

IA95KO40NO«»4A 


O 95 O lA O (41 O 

O A. O « O 40 O 

94 <0 4A ' 4A O 4A O 


O 

UI 

40 

Oa 


*A 3 


O 9> O 9> O <41 O 

O K O K 4A *4 O 

94 • 9> lA K lA O 

• •••••• 

« 40 lA 04 fA O 94 

(4J M ^ I I I 


fA A- fA ^ fA O 

fA 40 fA fA O 

40 M fA M fA 94 O 


O O O O O O O 

05 O fA O 95 O 

N fA A* • 


60 


*9.0 19.450 29.900 18.900 


a 

H 


u 

Ul 


OOOmOfk. 
m M M N O • 

« M K <0 m M 


K « O 
If> t*» A l*> 


M O K 

•« m I 


«» 

Ul 

o 


N O A 


^ w <• o 

« «« M o 

~ • 


9 * A 
O • 

O 


0 

O 

O 


o 

o 


o 

O 

O 

A 

O 

f«* 

K 

o 

O 

9 

O 

►- 

o 



o 

A 

A 

A 

A 

A 

•* 


A 

A 

A 

O 

fM 

A 


A 

A 

A 

99 





A 

A 

A 

O 

M 


A 

A 

A 

A 

M 

A 


CM 

A 

*« 

M 

A 


o 

o 

— 

O 

A 

A 

A 

N 

M 

A 

K 

A 

A 

A 

*<• 

A 

A 



O 

•1 

A 



M 

Ul 

* 

f» 

A 

A 

O 

A 

A 

A 

A 

A 

A 

A 

A 

N 

«l 

«4 

•4 






A 


I 

1 

1 

1 



m 

•< 

U 


5 5 


ft r 


K K O 
^ W A 

o ^ 


o 

A 

M 


Ul Z X 

uj O 

A A 


^ O A 
«« A O A N 
•< O K 


z 

s 


15 

X 


3 

3 

A 

• 

• 

• 

• 

■ 

« 

• 

* 

t 


o 

Ul 


5 

A 

• 

• 

• 

• 

* 

■ 

• 

• 

* 


I 


A 

A 

A 

O 

A 


O 

M 

A 


z 

z 


X 


A 

A 

A 

O 

A 

A 

A 

K 

fU 

< ' 



A 

A 

A 

A 

v« 

*4 







< 



1 

( 

1 

I 





M 

> 

z 


1 

t 

» 

1 

1 

1 

1 




3 

o 

> 

z 



























••* 











Ul 

«,> 

Ul 


A 

A 

O 

O 

f» 

o 

o 

o 

O 


< 

< 


Ul 


O 

A 

A 


A 

A 

A 

O 

O 

z 

X 


M 

(SI 

A 

A 

A 

A 

o 

A 

A 

99 



z 

X 


O 

o 

A 

A 

A 



O 

o 

< 


A 


A 

u 

K 



A 

N 

A 

«« 



A 


A 

A 

K 

A 

9i 

A 

A 

A 

o 

A 

X 


A 




• 









X 


A 




• 






u 



A 

A 


A 

A 

A 

o 

N 

A 


Z 

z 

u 



A 

A 

A 

•9 

N 

K> 

A 

u» 

A 


o 


A 

A 

A 

A 


1 

1 







o 


1 

• 

1 

1 



99 

99 

*i 

o 

Ul 


1 

1 

• 

t 

1 








o 

Ul 











u 

A 














Ul 

A 











Ul 

CL 

Ik 

A 


O 

O 

O 

O 

o 

O 

o 

O 

O 

• 



Ul 

a. 

& 

A 


K 

A 

A 

A 

O 

K 

A 

K 

o 

A 



A 

A 

o 

A 

o 

A 

o 

A 

A 

99 



A 



A 

O 

N 

A 

A 

A 

A 

A 

a 


Ul 

A 

A 

M 

A 

M 

A 

M 

A 

M 

A 

99 


X 


Ul 

A 

A 

A 


K 

O 

A 

A 

A 

A 

O 

z 



A 

M 

A 

A 

A 

A 

o 

K 

A 


X 

iC 

s 


M 

A 

A 

A 


ti 

A 

*M 

V 

M 




A 

A 

M 

M 

«l 

m 

«« 




u 





1 

1 

( 

1 



«« 

w* 

M 

s 



1 

1 


1 

« 

t 

' 




z 

A 

A 

s 















A 

A 

O 

A 

a 

O 

o 

a 

a 

• 

X 





»>* 

A 

A 

K 

M 

M 

A 

A 





M 

M 

A 

M 

A 

A 

o 

A 

A 

99 


o 




A 

M 

A 

O 

A 

A 

A 

A 




2t 

fS 

A 

M 


M 

• 

»» 

A 

N 

A 

9« 


♦- 



M 

«« 

A 

A 

N 

A 

A 

A 

A 

A 

,A 


u Ul o o 


o o o o o o 


WAAOaOaOAA 


55 

X 


A Z 

8 I 


O 

O 


o o o o o 

A O A O A 


u 

1-3 

H 


U 

Ul 

A 

V 

Z 

A 

B 


O 

A 

A 

K 

<M 

A 

K 

N 

a 


Ul 

A 

S 

X 

A 

U 

Q 




O 

A 

A 

A 

A 

O 

A 

N 

o 

O 





M 

A 

A 

A 

A 

A 

A 

A 

M 

o 

N 

o 

Q 

30 

o 

In* 


A 

O 

• 

A 

A 

K 

• 

O 


N 

ti 

N 


fo* 


M 


M 

N 

«« 

«* 

1 

1 


m 

N 





o o 





A 

O 

O 

A 

A 

O 

o 

O 

A 

• 





O 

o 

h* 

A 

o 

A 

O 

A 

O 



o 

A 

A 

A 

A 

K 

o 

N 

o 

A 

M 

U 

Ul 


A 

A 

A 

K 

U 

A 


K 

o 

A 

M 

A 



N 

99 

A 


1 



A 



N. 



1 

1 

t 

t 







X 
















O 

A 

A 

A 

O 

A 

K 

A 

O 

* 

A 

oc 


A 

A 

fw 


o 

A 

A 

A 

o 

O 


8 

A 

A 

N 

A 


• 

o 

N 

A 

M 

o 

N 

N 


£ 


A 

A 

r* 

99 

A 


A 

9 

A 


< 



N 

«« 

A 

A 

1 




A 



Z 


1 

1 

1 

1 




















Ul 

Ul 


b 

^ ■ 


A 

A 

O 

A 

O 

o 

• 

z 

X 


o 

A 

A 

A 

A 

o 

A 

O 

o 

O 

A 


A 

o 

O 

A 


A 

A 

A 

o 

A 

M 

X 


A 

• 





« 




N 

\j 



A 

A 

A 

A 

A 

u 

A 

A 

A 



o 


M 

A 

A 

A 

1 



A 

M 


o 

Ul 


1 

1 

1 

t 







Ul 

A 












Ul 

Ck 



A 

A 

N 

A 

»•* 

A 

A 

o 

A 

* 

A 



A 

A 

A 

M 

A 

O 

A 

o 

A 

O 


X S 

u —• 

tie A 3 


X 




I 3 

X ^ 

oe >- 
O -I 


O A N 

• • • 

A 

«« «« t 


O 

O 


o 

A 


^ A 
2 « 


O O 


O A «« 

A N U 

(U Ul 


Ul Z X 

w O 

A _ 

5 I * 


K A A A O 
A A A K A 

5 A A A K 
« • • • • 
« O K A 


« O A 

ri O N 

K O M 


A O 

• • 
A A 


O 

O 

O 


♦- A 
U 


O ^ 

o «« 

IM 


A N O A O 

A M A l>k A 


m» ^ < 

3 O > z 

^ . .iJ Ul 

2 2 2 S 

^ ^ A 

M M X K A 

i i '' o 

O Ul 


X z 

« A 5 


O A A A O 

O M v« A 

M »!.» K ».» K 

• * • • • 

N Si S •« I 


o 

o 

A 


O N> CSI lu 

O A A A 

a A «4 A 

«u M «« «« I 


8 

Z 


5 j 
£ < 


O O O O A 

O O O O 

A O A A A 


O A 

^ w 


o 

o 


61 


99,0 17.200 32*200 32*200 27*200 19*900 


TABLE Ilia (cont'd) 



N9t«H^N9IO*>«09» 
K********* 
N9^KNiOKNOK 
K» N N M *4 t I » 






209. 209. 209. 209. 209. 06S. 103 


TABLE Ilia (cont'd) 


Ul 

«> 














<0 

Ul 














V 

o 














X 





O 

o 

O 

o 

O 

o 

o 

o 

o 







o 

o 

o 

o 

o 

o 

o 

o 

o 

94 






<0 

o 

m 

o 

o 

«l 

o 

o 


«< 

o 

o 










• 




n 

« 





<SI 

0) 

0) 

«l 

f>» 

«4 

94 




If) 




u 

1 

IJI 

1 

I 

T 

t 

t 




O 

TO 




o 

o 

o 

o 

If) 

o 

o 

a 

o 







o 

o 

m 

a 

If) 

o 

o 

o 

o 


o 

M) 



o 


o 

»» 

«» 

0) 

«) 

a 

o 



M 


u 


« 












ff) 

Ul 



ot 

K 

d) 

K 

If) 


«4 

94 





tn 



M 

94 

m 



1 

1 




O 





1 

1 

1 

1 

1 






UJ 

hJ 


X 













o. 



<0 


o 

a 

O 

a 

o 


o 

O 

o 

• 

*n 

I- 

o> 

or 


o 

o 

O 

o 

o 

<0 

o 

o 

o 

94 


U 

Ul 


• 


o 

tt 

o 

o 

• 

o 

Q 


w« 

o 

Ul 

3 













X 

oc 

«l 



<7t 

K ' 

0) 

0 

W% 

10 


U 





< 



N 

N 




1 

1 




S 

o 

> 

Z 


1 

1 

1 

1 

t 





















•J 


Ul 













< 

< 


u 


O 

O 

o 

N 

u» 

o 

Q 

o 

o 




X 


O 

O 

o 

• 

<0 

o 

O 

o 

o 

N 

►- 


< 


10 


M 

o 

m 

• 

a 

O 

o 

94 

•4 



X 


ff) 


• 


• 


• 



• 


z 

z 

u 




If) 

M 

Ot 

• 

o 

K 

• 

0) 





o 


N 

N 

94 

•1 



1 

1 

t 




o 

Ul 



1 

1 

1 

1 

t 







Ul 

01 














Ul 















CL 

< 


O 

O 

K 


0 

If) 

0) 

o 

o 




0) 

«l 


Q 

O 

m 

K 

N 

« 

If) 

o 

o 

94 


X 


Ul 



o 

«0 

M 

0 

If) 

If) 

o 

10 

•4 



o 


N 











z 


z 




M 

ot 

«» 

10 

O) 

o 

• 

<o 


u 





«i 

N 


«« 

«« 



1 

1 


ae 

M) 

s 



1 

I 

1 

1 

i 

1 

1 




< 















* 





O 

O 

o 

If) 

O 

a 

o 

o 

o 

« 


o 




o 

o 

o 

If) 

o 

o 

o 

o 

o 

•i 





N 

»» 

«) 

o 

If) 

o 

«) 

o 

«) 

«« 

«4 








• 






• 


OF 





IT 

If) 


• 

o 


to 

O) 

lA 






•C 

94 

•1 


•1 

t 

1 

1 

1 



z 

I- 

z 

Ul 

o 

z 

Ul 

u 

(f) 

Ul 

o 

o 

o 

o 

o 

O 

o 

o 

a 

O 


q: 

> 


• 








X 

*- 

Ul 

Ul 



o 

If) 

o 

tf) 

o 

«) 

0 


•4 





44 

•1 

«k 


0 

0 

0 


«> 

Ul 

o 


o o 

*4 « 


O K. o 

o « o 

o « • 


o o 
»- ►- 

o « 


o 

o 


Ok at o fo fi>» 

K M O If) <0 

Ot ^ O |f> M 




Ul 

o. 

o 


0) 


o 

If) 

o 

M 

K 

m 

O 

o 

O 

0) 


«l) 

or 


o 


o 

M 

0 

)4 

o 

o 

O 


Ul 


D 

0 

0 

0 

m 

A> 

0 

0 

Wt 

o 

0 

a 

Ul 

? 

0 






0 




z 

tn 



0 

0 

If) 

0 

0 


0 

0 

N 



< 



44 


44 

1 

1 

1 




z 

o 

> 

Z 


« 

‘ 

1 









Ul 












< 



Ul 



0) 

If) 

If) 


lu 

o 

o 

O 



X 


0 

0) 

If) 

If) 

»4 

0 

o 

M 

o 

H* 

►- 

< 


0 

94 

If) 

0 

0) 

0 


o 

K 

0 



X 


If) 


• 


• 

• 


• 


• 

2 

z 

u 



0 

0 

0 

94 

0 

0 

M 

0 

M 




o 


«4 

•4 


44 

1 

1 



44 



o 

Ul 


< 

1 

1 

1 







X 

I 

u 

ae 


o 

o 

« 


o o o o o 
o o o o o 
O O o • 


«««««« «l« I 


o 

10 


M «n 
«« «• 

o ft! 


1 1 


o o o o o o o 

OtAOOlOMOtO 
0» ot «» 2 


63 


6 to 10 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 



O TJ 


u c 


cd 


s s 



64 


D.950 



« o o 

tn M tfl 

40 N K ^ 


M40«wMO«OO 

ttM^OONOl^ 


40 01 « 

^ M 4n 

40 M ^ 


40 4A » m 

N K. « o. 

40 f*> ^ 40 


»» 40 fO M 40 

M lO •». « lO 

O » M 40 fO 


A 


A 

A 

A 

0. 

O 

01 

A 

o 

A 

, 

0. 

w 


A 

a: 


A 

A 

K 

« 

A 


A 

A 


A 

A 

H» 

A 

or 

3 

A 

A 

A 

A 

A 

OI 

A 

A 

in. 

A 

A 


4^ 

UJ 


o 

A 











O 

Ul 

3 


X 


A 

O. 

A 

A 

01 

A 

U 

A 

0. 


Z 

Of 

U 




A 

A 

A 

01 


1 


01 

A 




< 


X 


1 

1 

4 

4 

4 






3 

o 

> 

z 

"" 















•* 

Ul 


O 

O 

O 

01 


A 

A 

K 

O 

• 

< 

< 

4> 

Ul 

X 


A 

A 

o 

01 

w* 

A 

K 


A 

A 



z 

X 


A 


K 

A 

A 

A 

O 

A 

A 

Ob 

A 

H- 


< 


t- 

A 

• 






• 






X 

0- 



A 

A 

K 

K 

A 

O 

«>« 

o. 

A 


z 

z 

u 


o 


A 

A 

01 


1 

4 



A 





o 

Ul 


t 

1 

4 

4 









o 

Ul 

A 














Ul 

A 

a. 














Ul 

a. 

< 


O 

O 

A 

A 


A 


A 

O 




Ql. 

< 



A 

A 


A 



m 

A 

A 

A 



A 


Ul 

A 


0. 

A 

A 

A 

A 


A 

f>B 

A 


X 


Ul 


01 

• 

. 

. 

. 

. 

. 

• 

. 

. 



IC 

o 




m 


A 

o. 

A 

A 

M 

A 

A 


X 


z 




A 

A 

01 

«« 

4 


A6 


01 


Uf 





fwiOiOMOOOO 
<MfO»>»« 4 oOOO 
• «>«4M40f^4OM*< 


04io40*>»aite0ao 


M « « « o 


^ lO M t 


fO 40 lO 

40 01 ►. 

40 • 


o o o 

• • • 

•« 40 O 


o o o o 


O 40 M 40 0» 

O 04 N ^ 

40 O (w O A 


0 A O M 

PO M M «4 

1 • I I 


O 40 

0> M u 

M itj 


40 A O O 

M IM 40 40 

O 01 O A 40 


40 O 40 O o. 

OJ 40 ^ A 40 

A A ^ K 40 


44) 40 A A 

40 M M t 

I I 4 


•« A A K. 


40 «« M fW 

A A M 

A A A to 


A A A O A 

A M M O M 


Z A J 

3 o > 


•4 A A A 

I I I 


0 A A A 

A A A 

A • • • • 

A A 0» 

A •« «« I 

1 I 4 


A l«» A A 

D M 14. A 


O fK »» A A 

• »* N A 


K K A A A 
A O A A N 
A N A A M 


A O A A A 

A ^ A ^ 

A «4 «« A A 

• • ■ • • 

O A A N «« 

01 A 


(L 

f. 


A 


A 

A 

A 

A 

A 

O 

A 

O 

O 

A 


A 

<r 


A 

O 

Ob 

A 

O 

O 

A 

o 

A 


u 

UJ 


A 

O 

01 

A 

A 

A 

A 

A 

A 

A 

O 

Ul 

3 

Q 

A 










z 

(£ 

~l 

X 


A 

A 

A 

A 

Ob 

01 

A 

A 




< 



A 

01 

01 


1 


*4 

A4 

A 

X 

o 

> 

z 


4 

4 

4 

4 




















-1 

.J 

Ul 












< 

< 

A 

Ul 


0. 

Ob 

A 

A 

O 

o 

A 

A 

A 



z 

X 


A 

A 

A 

01 

o 

o 

A 

A 

K 


►- 



A 

A 


A 

A 

o 

Ob 


A 

M 



X 

4* 

A 







• 



z 

z 

u 



A 

A 

O 

N 

A 

A 

A 

A 

A 




o 


A 

M 

01 

«4 

4 


M 

*4 




o 

Ul 


4 

4 

1 

4 








Ul 

A 













Ul 

flL 













IL 

< 


01 

01 

A 

01 

A 

01 

A 

K 

a 



A 

.J 


A 

v« 

A 

A 

A 

A 

O 

N 

A 


X 


U 

A 

Ob 

A 

Ob 

A 

01 

w« 

A 

01 

A 


kC 

s 


01 










X 


z 



A 

A 

Ob 

A 

01 

A 

A 

A 

A 

u 





01 

Ol 

«< 

1 

4 


«« 

m 

01 

X 

o 

z 



4 

4 

4 








A A A A 

N |4> N 

A O 01 01 


K A A A A 

A O «• O 01 

A A A 0» 


OOIAKOAAAO 

AAOAmAOIKO 

oaaaaaaao* 


iiioooooooao 


UUIOOOOOOOAO 

UIVJ««AOAOaOaA 

«<OlAfteAAA 


65 


2Se. 236. 236. 236. 236. 236 


FOR NOWTM OF MARCH INITIAL WIND SP£EO 70 TO »0 (M/SEC) FOR MONTH OF MARCH INITIAL WIND SPEED 10 TO 20 (M/SEC) 

ALTITUDE « TO 10 (RM) INITIAL DIRECTION 225 TO 270 (DEG) ALTITUDE 6 TO 10 CRM) INITIAL DIRECTION 270 TO 315 (DEO) 
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March, 11 to 15 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 


H/SECl 

o 

UJ 

o 




• 


CD 

OI 

Ob 

CD 

CD 

m 



u 

UI 

CD 

N. 

b> 

Ui 

O 




o 

M 

ID 


Ob 

CD 


o 

o 









N 

M 

CD 

CD 

CD 









o 

CD 


ID 

N 

Ob 


o 

o 

10 

40 

o 

K 

N 



N 

K 

01 

N 

1 

m 

1 

01 

c 

CO 

CO 

1 

N 

ID 

CO 

m 

Ob 

CD 

O 

CD 

ID 

m 

D 

o 

o 

ID 

042 



<M 

•k 

• 

CD 

ID 

1 

k4 

• 

IM 

1 

CO 

CD 

1 

t 

IM 

CD 

1 

ID 

ID 

fk 

fk 

m 

Ob 

N 

CO 

CO 

Ob 

CD 

CD 

TO 

TO 




CD 

K 

CO 

CD 


CO 

O 

Ik 

O 

, 

o 

O 




a 

o 


fk 


CD 

Ob 

fk 

o 







CD 

CM 

CO 



CD 

o 

CO 

CO 







o 

o 


ID 

CD 

CD 

CO 

OI 

o 

CO 

30 

M 

M 

N 

u 

UI 


O 

• 

W 

Ik 

CO 

CM 

94 

CD 

V 

Ik 

00 

CM 

CD 

CD 

CM 

CD 

Ob 

CO 

o 

ID 

o 

CD 

M 

CM 

U 


60 

« 

A 

N 

CO 

CM 

Ob 

fk 

O 

fk 

• 

CD 

CD 

CD 

Ob 

CD 

CD 



CD 



CM 





mm 

CM 

CM 

CD 



CD 



CD 

IM 


1 

1 


wm 

IM 

Ob 


o 

u 

u 

a. 

1 

N. 

z 

CD 


o 

o 

fO 

CD 

o 

o 

CD 

Ik 

O 


o 

UI 

UI 

1 

V 

Z 

w 

CD 


I 

o 

1 

CD 

1 

w> 

K 

Ik 

(M 

mm 

fk 

O 


1/i 

k- 

CD 

or 


CO 

o 

CD 


o 

o 

CO 

CD 

o 

b* 

CD 






CD 

CD 

CO 

Ob 

Ik 


Ob 

O 

CO 


U 

UI 

3 

• 

O) 

o 

CD 

o 

o 

o 

Ik 

O 

CM 

O 


UI 


• 

o 

CD 

CD 

CO 

CD 

CD 

Ob 

CO 

« 

CD 

o 

Ui 

3 

0 











ID 



3 

o 








0 



CD 

z 

(£ 


X 



CO 

o 


CD 

ID 

ID 

Ob 

CO 


X 



X 


M 

mm 

fk 

CD 




Ob 

Ob 




< 



N 



1 



01 

M 

CD 




< 



n 

IM 


1 

1 . 



CM 

CD 


3 

O 

> 

z 


1 

1 

1 








3 

O 

> 

z 


1 

» 

1 








< 

-J 

< 

UI 

o 

UI 


O 

•M 


Ik 

CO 

« 

Ob 

Ob 


, 

-j 

< 

< 

UI 



CD 

Ob 

Ik 

CD 

CD 

Ob 

CD 

Ob 

CD 




z 

z 


CD 



CO 

Ik 

CD 

CM 

O 

•4 

♦ 



X 

X 


ID 

CD 

CD 

CO 

Ob 


CD 

fk 

Ob 

CO 

*<• 


< 


CO 



01 

CO 

CO 

CO 


Ob 

CD 

O 

fk 


< 


<0 

Ik 

K 

O 

Ob 

ID 

Ob 


CM 

O 

Ob 



z 


CD 


• 








n 



I 


CD 










ID 

z 

z 

u 



N 


01 

CD 


CD 

CD 

Ob 

CD 


X 

X 




Ik 

CD 

CD 

Dk 

o 

« 

Ik 

CD 

CD 


mm 



o 


CM 


c 




M 


CD 





o 


(M 

1 




1 


mm 

CM 

Ob 




o 

UI 


* 

1 











o 

UI 


1 

1 










UI 

CD 














UI 















UJ 

OL 

0. 

< 


O 

c» 


Ob 

Ik 

CM 

CM 

CD 

O 

• 



UI 

& 

< 


o 

CO 

CD 

Ik 

• 

fk 

o 

O 

CD 



A 

CD 



CO 


CD 

N 

CM 

Ik 

CD 


CO 








CD 

CD 

ID 

ID 


o 

o 

CD 

CO 


z 


UI 


9> 

CD 

01 

CM 

CD 

Ob 

CD 

CD 

0 

o 


z 


UI 


CO 

CD 

fk 

Ob 

CO 

CO 


CO 

O 

ID 



o 


IM 















M 










CD 

z 


z 



Oc 

CD 

01 

CD 


o 

Ob 

ID 

CM 


X 


X 


bO 

K 

CD 

CO 

o 

fk 

fk 

CM 

o> 


u 







c 





CM 

ID 







04 


wt 

1 

1 



N 

Ob 


oc 

< 

m 

3 




1 









IK 

< 

ID 

3 



t 

1 

t 








X 





o 


o 

Ik 


CM 

CO 

CM 

O 

. 

X 







40 


CM 

mm 


M 

Ob 



O 




o 


CM 

CD 

CO 

CD 

o 

CD 

CO 







S 

CO 

CO 


Ob 

IM 

mm 

CO 

Ob 

CO 





(M 

Ck 

Ik 

oc 

CO 

Ob 


M 

CD 

Ob 

o 





(M 

Ob 

Ob 

CD 

Ob 

ID 



fk 

CD 







• 








•c 












m 



CD 

It 





o 


Ik 

M 

CM 

CD 


Ik 




•4 




mm 

CD 

o 

CO 

o 

CO 

IM 

Ob 

CM 


O 





t 

w4 

1 

c 

' 



•• 

•* 

M 


3 





(M 

1 

1 

4k 

1 

1 

1 




CM 


z 



z 

CD 









1 


X 



z 

CD 











z 

LI 

O 


UI 

u 

-1 

UI 

o 

o 

O 

O 

o 

O 

O 

O 

o ^ 


I- 

Ui 

o 


Ui 

u 

UI 

O 

O 

o 

o 

o 

o 

O 

O 

o ’ 


o 

3 


CkT 

> 










• 9 


3 • 


O' 

> 










• <n 

z 



U 

UI 


CD 

o 

CD 

o 

ID 

o 

ID 

2 S 

2 ® 




UI 

UI 

k« 

CD 

o 

ID 

o 

Ob 

o 

Ob 

Ob < 

2 O 




0. 




w* 

CM 

CD 

O* 

• 

Ob 

Ob 3 

E 




& 

a 



«4 

CM 

o> 

fk 

Ob 

m 

Ob i 

E 

¥ 















CK 

1- 














p 















o 















Ik 

< 














Ik 

< 





























u 















u 















Ui 

o 














u 

O 














CD 

UI 














</> 

UI 














N» 

o 














N 

O 














z 





o 


(M 

ID 

IM 

0» 

CD 

m 

n 


X 





a 

o 

K 

ID 

o 

ID 

Ik 

CD 

Ik 







ID 

« 

Ob 


fk 

N 


m 

CO 

Ob 






o 

ID 

10 

CM 

D 

K 

10 

CD 

w* 






N 

Ik 

Ob 

«4 

10 


CD 

CD 

• 

Ob 






N 

cD 

N 

CD 

CO 

O 

CO 


ID 

K 

CD 

o 

o 



Ik 



■ 








o 

o 



fk 




• 







CD 

fk 




01 

K 

CD 

k« 

ID 

IM 

O 


CD 


N 

fk 




• 

ID 

O 

o 

CD 


Ik 

CD 

Ob 



M 




kC 

1 




IM 

Ob 

CD 

ID 



N 




1 

1 


w4 

N 

CD 


CD 

CD 







1 










O 

o 














o 

O 




fk 

O 

IM 

Ik 


Ob 

IM 

Ob 

IM 

, 


k> 




ID 

ID 

o 

o 

O 

O 

o 

K 

CD 







CO 

CD 

CO 


IM 

O 

Ob 


Ob 

Ob 






Ik 

K 

ID 

a 

O 

ID 

o 

CD 

CD 



ID 



O 


fk 

Ob 


Ob 

CO 

fk 

IM 

fk 


o 

wv 



O 

m 

CD 

K 

ID 

o 

Ik 

CD 


CO 

CD 

hi 

(M 

UI 


CO 

• 



• 








M 

u 


CO 











M 

UI 



CD 

« 

ID 

•>4 

O 

Ob 

Ob 

bO 

CD 



N 

UI 



« 

CM 

O 

K 

ID 

» 


Ck 

Ob 




CD 




t 

1 




IM 

CD 

CD 




o 



1 

i 

1 


*4 

CM 

CD 

CD 



o 


V. 



» 










o 


N. 













UI 

Z 

z 













tii 

5c 

z 













UI 

o 














bJ 

O 














CL 



CD 




CD 


ID 

CD 

O 

O 

CM 


Dl 



cD 


o 

O 

o 

Ob 

o 

CD 

O 

O 

o 


CD 


cD 

CK 


CO 

O 


CM 

Ob 

Ob 

O 

CD 

Ob 

CD 

V) 

♦- 

CD 

cr 


CD 

ID 

«c 

CD 

o 

CD 

CD 

ID 

CD 

b» 

uc 

UI 

3 

« 

Ob 

Ob 


CM 

fk 

CO 

ID 

fk 

fk 

b* 


u 

U 

3 



Ik 

Ik 

CD 

o 

CD 

CM 

Ik 


01 

o 

Ui 

3 

o 

bO 











o 

UI 

3 

P 


• 


• 








X 

CK 

_i 

I 


CD 

01 

fk 

O 

o 


Ck 

Ob 

CD 


z 



Z 



o 

«« 

CO 

ID 

ID 

CD 

ID 

Ob 




< 





I 

1 



IM 

Ob 

Ob 







1 

1 



«4 

CM 

CD 

CD 

CD 


5 

o 

> 

z 













o 

> 

z 










































_» 


Ui 















UI 













< 

. < 

c> 

UI 


CD 

o 

ID 

o 

(M 

CO 

fk 

CD 

‘ ID 


< 

< 

o 

UI 


ID 

ID 

o 

o 

o 

O 

ID 

Ik 

CD 




z 

X 


CD 

CD 

m 

ID 

CD 

m 


CD 

CD 

Ob 



z 

z 


K 

Ik 

CD 

o 

o 

o 

ID 

CO 

CD 

c» 



< 


CO 

ID 

fk 

o 

o 

CD 




Ob 

bO 


►- 



CO 

CD 

CD 

Ik 

CD 

o 

ID 

CD 


cr 

CD 



X 

c- 














z 


CD 





• 






z 

X 

Ui 




o 

fk 

o 

CD 

CO 

Ob 


fk 


z 

z 

u 



CO 

CM 

O 



CM 


Ik 

Ob 





o 







*4 

IM 

CD 

CD 



•k 


o 


1 

1 

1 


m 

CM 

CD 

CD 

CD 




o 

UI 


t 

t 











Q 

UI 














Ui 

CD 














UI 

CD 














UI 

o. 














UI 

0. 














(L 

< 


CM 

fk 

v4 


CD 

o 

CD 

Ob 

O 




0. 

< 


O 

CD 

a 

'cr 

CO 

ID 

CD 

O 

O 




CD 

J 


Ob 


CD 

Ob 

O 

CD 

Ob 

ID 

Ob 

CD 



cD 

-I 


o 

CD 

o 


CD 

Ik 

CD 

ID 

O 

cr 


z 


Ui 

<• 

»k 

Ob 

CM 

lO 

CO 

IM 

o 

CO 

fk 



z 


UI 


CD 

CD 

o 

CM 

M 

CD 

CD 

CM 

CD 

CD 



o 


M 







• 


• 




O 


M 











I 


X 




(M 

CD 


Ob 


Ob 

IM 

CM 


z 


z 



CD 

CD 

WC 

CD 

» 

CO 


CD 

CD 


UI 








t 




N 

CD 


u 





m 

C 

1 



k4 

04 

CM 

CD 


IK 

ID 

s 



1 

1 









uc 

m 

3 



1 










< 















< 

M 














z 















z 




















^k 

Ik 

CM 

IM 

CD 


O 

Ob 

« 







ID 

CD 

O 

CD 

O 

ID 

O 

O 

O 



o 




CD 

fk 

CD 

IM 

CO 

CM 

Ob 

fk 

«b 

Ob 


o 




Ik 

Ik 

CD 

K 

O 

CM 

a 

o 

O 

bO 





(M 


Ob 

CO 

O 

• 

CD 

IM 

CO 







M 

CD 

• 

Ik 

M 

o 

*4 

CO 

CD 

ID 

CD 





«4 















M 











u. 





CO 

• 

CD 

IM 

IM 

fk 

CD 

fk 

Ob 


w 





io 

Ik 

ID 

O 

tft 

CD 

CD 


CD 


5 






1 

1 

1 





94 


o 

«« 




1 

1 

t 




m 

Of 

CD 





c- 


t 

























I 



Z 

CD 










u. 

'z 



z 

CD 










yt 

c» 

UI 


UI 











O • 


UI 


UI 

..J 










o • 


o 


u 

UI 

O 

o 

O 

O 

O 

O 

o 

o 

O 

o> 

z 

o 


w 

UI 

O 

o 

o 

6 

o 

o 

O 

o 

O 

CD 

5 

3 


CK 

> 










• «b 

5 

3 


IK 

> 

• 







• 


• Q 




UI 

UI 


Ob 

o 

Of 

o 

Ob 

o 

CD 

Ob 

p O 

z 

►- 


UI 

UI 

m 

CD 

o 

ID 

o 

CD 

O 

CD 

Ob 

p O 





kl 



m 

01 

Ob 

fk 

m 

Ob 

Ob 

z 


m* 







M 

CD 

•k 


•b 

Ob 

z 

IK 















« 

♦- 














0 















O 















u. 

< 














Ik 

< 






























69 


TABLE IIIc (cont'd) 




I 


116 




M M •« 
O • 

M Ok 


M • <9 

^ ^ 
N ^ 


• V N tTk 

« W« «4 ^ ^ 

^ lO • «« IM 4» 


K O M <0 «< « «n 

4fk Ok M «l 1^ M 10 

o • m tfi • o • 


o o «» 

^ pm \J 

f4 Ut 


M 2 2 

lO O O 


K. fw « (VI kD O 

• • O 10 M ^ 

M o 0k (>• C> «n 


<r» O O «« O « 


O0»O«%MM0|Ok 

M «« I «4 01 01 


fta 10 0^ K » Ok 

« K « • M ff> 

Ok M 01 K O <0 


0 01 Ok 

01 *4 t 


01 o Ok o> 


(O k- <0 IK 

u w 2 

0 bl 3 O 

Z (K -I Z 

5 o > z 

^ ^ Li 

1 i t ^ 


fO (Vi Ok 

!0 

«i o c 


• «i o 

’ ^ • 

N •• 


kO Ok kO Ok 

01 • • • 
K 0^ Ok 

01 *« «« 


o 01 « M Ok 

M «« Ok • « 01 

« M ^ Ok Ok 


O 9 Ok Ok Ok Ok 

O 9 O Ok K 

M K O Ok M M 

• ••••• 
• O (0 (0 •< (0 

II *« 01 01 


- J5 

X 

^ o 
r '«-» z 


Ok Ok o Ok K 

Ok 0> o 01 IP 

• »>• * Ok Ok 

• • • • • 

O « « • K 


IP « 01 

o Ok • 

Ok o» • 


0 K Ok 

Ok Ok IP 

01 19 • 


Ok O Ok 
N Ok Oi 


^ Ok Ok • Ok 

IP « (i» Ok Ok 

•K Ok k9 M 01 


ULlOOOOOOOO 
!!;>»•««••••• 
bIhiMOkOOkOOkOOk 
^ ^ MOiOko»*» 


W LI Cl O O 

qf > # . • 

U bl Ok O 


O O O O O O 


Ok O Ok O Ok ^ 


• Ok O Ok « 


0 «9 Ok « O O O 

Ok IP ^ Ok O O • 

01 <0 O « Ok Ok Ok 

• •••••* 

o IP Ok Ok Ok IP Ok 

»« 01 Ok Ok Ok 


o o o « o o 

O Ok O Ok O Ok 


O O ^ 

(VI o» u 

Oi u 


O Ok O Ok O •# 

40 ^ lA N. ^ O K 

IN. « O •« Ok Ok 


» o > 

:.i -I LI 

< < «p 


Ok 


o 

o 

o 

o 


O 

o 

o 

o 

• 

or 


Ok 

Ok 

o 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

g 

• 

t9 

M 

Ok 

(VI 

Ok 

l>» 

Oi 

01 


Ok 




01 

o 

o 

o 

IP 



0k 




1 

1 


«k 

01 

01 

Ok 

Ok 

Ok 


z 
























LI 


Ok 

Ok 

Ok 

0k 

01 

o 

O 

o 

a 

• 

X 


01 

01 

• 

Ok 

N 

Ok 

Ok 

Ok 

Ok 

Ok 


• 

• 

«« 

o 

«4 

K 

01 

Oi 

Oi 

k9 

Ok 

0* 

Ok 


• 


• 









O 


IP 

o 

«9 


k9 

f«» 

0k 


o 






w* 

Oi 

Ok 

Ok 

Ok 



O Ul 
u Ok 

S 5 

^ ^ mJ 


X — Z 

« Ok S 


OOOOkipOkOokO 

9>.OkO«»0|OkO>ok 

«0k0-OK«40|0k0k 


Kf>»*«OkNOk»ok 

M«0k*N0»0kO« 


U) »- to (K 

U Li 2 
O LI 5 O 

Z IK ^ Z 

3 o > z 

_l _l Li 

2 2 2 k? 

H» k- < M 

z 

z z u 


X 

o 

X z 


Ok O O *« 

Ok O O 01 


o ^ « 

O P, W* 

O Ok «4 


OOOkMipOOOO 

lPO0kO«4OOO0k 

iN.O0k«0k0k0k*^ 

OkOk^O0K(P»!« 

«o I I «« N Ok Ok 


O K Ok 

IP Ok 01 

0» (D ^ 


(D ^ O 

• • • 

^ Ok «« 


O to o 

0^0 

01 Ok 01 O 


0k K O 

01 Ok o 


« K 9 01 Ok 

O ^ IP ^ • 


o o o o o o 

O Ok O Ok O Ok 


71 


MONTH OF MARCH INITIAL WIND SPEED 50 TO 60 (M/SEO FOR MONTH OF MARCH INITIAL WIND SPEED 70 TO 80 CM/SEC) 
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19.207 29.725 19.908 24-817 
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March, 21 to 25 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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1 to 5 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 


5 ® 

O O 

«« ^ 

o o 

¥• pm 

O «« 

^ W 

Ut 

«0 

O N 

kl Z X 

Ul O 

S H- 

U Ul 

o m 3 

X ttC .J 

S o > 


- » 
O 

-i - X 

« m S 

O 

pm 

is - 

X 

5r *** 

i S 

8 S 


o <r» 

O Ite 

>• « 




O 

01 K 

* • • • 

^ 01 o ^ 


1 5 

X 
$ 


'yssSsSHs 


• 

A 

I 


O M ^ 


01 • |f» 


« «f| 


01 • » « 

• 2 r o 
^ o o - 


§ 3 


o o» • 


X 0 > 
UJ ^ 

u w 


o o 


O M 
O tft 


o o 
• • 
e 


^ « O M 


o o 
• • 
O «l 


. » i 

s >> 


hi 

is o 

X 


o o 

•I 01 


2 S 

O «l ^ 

^ w 

S 

%a O ^ 

% C «o 

u w 

0 tsi 5 

1 5 i 

3 o > 

^ ^ S 

M «M X 

*- •- 5 

M «« X 

z X u 


o o 
o o 
«l o 


94 a 

m* M 

I t 


«« I 


Ok OS 
Ok Ok Ok 

• Ok • 

• • • 

Ok 0 » K 

I I I 

o Pm m 

Ok • • 

«i • <i 

• • • 


mP I 


Ul 

X S' 

^ S s 

« Ok X 

i 

o 


^ - 
^ Ok 

o 

Ul 

0) 

s 


o 

o 


® 2 
Ok o 

K O 


Ok K O O 


t 

X 

»- Ul 

1 1 

n 


Z Ok 
Ul ^ 

if Itf 


e o o 

• • • 

«« Ok O 


u «> 

Ul k» 
Ok Ul 


O O 


O Ok 
fo Ok Ok 


Ok 9* 
• • 


I* 

8 


o 

fO 


o o o o 

O Ok O Ok 

Ok K O fi» 

• • • • 

• Ok O 


I 


m I 


2 2 


o 

o 



o 

Ok 

o» 

• 

m 

O 

Ok 

Pm 

Ok 

o 

Ok 

Ik» 

0 . 

Ok 

mP 


o» 

dk 

o 

a 



o 

8 

fh 

S 

Ok 

• 

W 

9 

9 



hi 



• 


n 

N 

6 

^ • 

• 

Ok 

Ok 





Ul 


• , 


Ok 


m 



Ok 




t 


1 





•1 





01 



mm 

«4 

«4 

t 

Ul 

Ul 

s 

X 














Ul 

Ul 

s 

X 







% 



Ok 


Al 

• 

Ok 

Ok 


*• 

pm 

• 

O 


• 

% 



Ok 


o 

o 

o 

kO 

o 

u 

Ul 


1 

• 


Ok 


01 

S 

Ok 

K 

k» 

«• 


• 


u 

Ok 

hi 

% 

• 

Ok 

o 

Ok 

o 

o 

9 

Ok 

X 

uc 

< 

I 


m 

Ok 


M 

•• 


• 

m 

d 



§ 

oc 

.J 

X 



01 

d 

d 

3 

o 

> 

Z 













3 

o 

> 

z 


1 

1 

1 



< 

Ul 

1 

3 


pm 

o 

' 10 
Ok 

Ok 

k» 

O 

Ok 

s 

• 

• 

o 

Ok 

10 

• 


t 

K 

;! 

M 

< 

M 

Ul 

n 



O 

Ok 

o 

Ok 

o 

o 

10 



< 

X 

pm 


• 

M 

• 

« 

• 

K 

• 

• 

• 

• 

• 

m 

# 

Ok 

• 


01 

M 

M 

pm 

I 

Pm 

10 

Ok 

o* 


Ok 

% 

3 B 

M 

z 

u 

Ck 




♦ 

•I 

o 

01 

Ih 

Ok 

9 



Z 

z 

w 



♦ 

Ok 

01 

Ok 



o 

Ul 

s 















o 

hi 


1 

1 

1 

* 



Ul 

» 



o 

o 

• 

N 

K 

8 

O 

Ok ' 

O 


• 



Ul 

Ul 

IL 

l^l 


o 

o 

Ok 

• 


X 

III 


s 

Ok 

• 

m* 

Ok 

Q 

Ok 

ft 

Ok 


S; 



3 



Ok 

Ok 

• 

o 


PC 

w 

3 


s 

• 

m 

• 

Ok 

• 

kO 

• 

01 

o 

M 

• 

Ok 

W 

• 

Ok 

.9 

m 

• 

Ok 




X 

w 

s 

Ul 

iO 

01 

• 

01 
^ • 

Ok 

• 

Ok 

0 » 

lO 

Ok 

5 






* 

* 







X 

Ok 

3 



T 

99 

1 

k 

1 


o 




3 

• 

Ok 

8 

• 

Ok 

Ok 

Ok 

• 

s 

o 

Ok 

O 

Ok 


K 


o 




o 

Ok 

o 

Ok 

g 

Ok 





N 

M 

Ok 

• 

*4 

• 



«« 

«« 


Ok 





•1 

K 

•h 

Ok 

• 






f 

Ok 

1 

1 

Ok 

1 

0 

1 



• 

d 

•• 



8 

«< 




9 

t 

• 

i 

Ih 

1 

1 

X 

Ul 


z 

Ul 

01 

mJ 










is 

• 

X 



»• 

s 

Ok 

«l 





1 

3 


u 

ac 

Ul 

> 

o 

• 

e 

* 

O 

• 

o 

• 

o 

• 

O 

• 

o 

• 

O 

• 

o 

• 

• 

oes 

8 

§ 


u 

Of 


O 

« 

O 

9 

O 

o 

X 

pm 


Ul 

•» 

Ul 

«o 

Ok 

e 

m 

Ok 

M 

o 

Ok 

Ok 

pm 

o 

Ok 

8 

s 

ON 

X 

oe 

M 

»» 


Sj 

Ik 

Ul 

m 

Ok 

d 

9$ 

Ok 

01 


83 


S 0«0 -t.«S 7 M .«45 >«. 7»6 - 7 .S 00 -•••67 fO.O -f.SOO - 4.000 - 3 . 7 SO - 5 . 6 S 7 -S .339 - 9.714 


Ul 

o 


o o o 

O tfV o 

o 


K m M 
, • • • • 
M ^ 


u ^ 
bl O 
Ul 

N O 
X ^ 


O s 

N • 


K • • _• .• J _! A* ^ ® 


U 

C 

O 

O 


O O 


^ m o 


o o 
o o 

40 « 


5 5 


a Ul 

Z UC 

S O 


Vf IK 

5 1 


2 2 S S 
2 2 5 2 

Z * W _ 


^ ^ tfi m ^ JO 

M K> N • • 

o <r> 10 «o M ^ 

• ••••• 
« ^ «4 1^ o» M 


^ ift K o K K 2 

<h <0 K o <0 40 2 

I® O •* N •• ® • 


- ft 

Z 

i - i 

uc 

ft 


40 

ft 


0 ) «4 ^ fift o o 

^ t: S 2 

^ lA K N M (0 

• ••••• 

^ fu o « • 2 


m S 

O 


15 •* 

2 u 

I I 

S 5 


^ 2 

Mft O 


«r ^ w O lO 


O 

«n 

o 


Ul «i 
U Ul 
Ilf > 

le 3 


o o 


o o o 


»4 lA O «ft o 

' «« 01 lA 


o o 
• • 
O 10 


o 

S 8 


i 8 


o o 


<0 

o 

kJ Z X 

ui O 

ft *- *0 

4.1 u 
o Ul 5 

^ < 
5 S > 


0 O o O 01 5 

M 10 o M 10 2 

01 9» ^ K M M 


• 10 
10 »• 
O 10 

0 04 

1 


2 2 8 8 

M M Z H 

5 5 o 

Q Ul 

Ul 10 

Ul 4 

- ft 3 

Z Ul 

^ S 8 

Of 10 3 

ft 

2 

8 " . 

Z 


10 O 

ft s 


0 01 $ 

10 K 40 

01 01 0ft 


M • 
10 0> 
• • 
10 •• 


01 

10 

10 


0 

01 


ii 

I i 


10 01 « K « 


0 O O O 

10 10 O 10 

01 01 » 0> 


• 10 01 


40 

01 


O 

10 


10 «1 O 

01 01 2 

40 ^ 01 

• • • 

01 » 40 


04 04 

«« 10 


Z 

Ul 

u 


o o o o o 
• •••■* 
•» o ft 2 


m e 2 2 

0» 01 # • 


o 8 


cd 

3 

5 

IS 


Ul 10 
10 Ul 


NN22«gJ8S28 

^•4«40ON22g 

0|Jl4O04i0i0^®*® 


U <-i 
W i> 

5 « 


^ 04 O 0ft K 


OOO10O10P2S 

ooo0ie2S£SS 

NI010K**10**O400* 
«4 I 1 1 1 •* 


2 2 

O O ^ 

01 U 

10 

O 

S z z 

Ul o 


SSSISokSSm 

SSl0^014010**40 

li^^0lO^4O O5 

till 


- 5 si.ss« 52 »ss» 


z o > X 

^ ^ Ul 

1 i t ^ 

tZ X 
5 5^0 

O W 


* 5 
1^ < 


10100424040282 

o0j^0ii00-22S 

fjo0ft24t«pi00j 

01104004040 ^012 



UJ 


o 



10 

0 N 

Mft 

2 

Mft 

z 

ft 


10 

0i 

s 

10 

o 

K 

S Sft 

s 

8 



s 

04 

40 


40 

0 ! 

1 

0 10 

« 

0 

Mft 

10 

3 













• 

01 

10 

Ml 

^ 40 

0 

01 

40 

/% 



01 

10 

0> 

Ml 

Mft ^ 

Mft 

10 




01 

*« 

0 

01 

* 

9* 

10 

♦ 

• 

1 

• 

• 

01 

1 

9 * 0 

• • 

0 10 

1 

9 * 

* 

Mft 

Mft 

• 

40 

• 

01 














Z 0> 









Ul 

s 


Ul ^ 

ft ft 

Ul Ul 
lU «i 

o 

9* 

e 

«ft 

10.0 

0 

• 

Ml 

04 

0 0 
• • 
0 0ft 
Mft 9^ 

0 

• 

8 

0 

• 

8 

0 

• 

S 


o 8 


o o 

1- *- 

o o ^ 

«4 01 U 

ft 

8 Z X 

UJ O 

ft n 10 

g u ^ Q ^ 

5 £ i : 

3 O > X 

^ M i . 

M M X ft- S 

5 5 O 

S ft 


i0«i02*^2 2r2 
ft-ft-222£!S22 

0^1001404010014001 

••••••••••* 

2ft7T?T**** 

I I 

OOft»KO0401KO 
OOi0«4O«4MOO 
• I0101001OOO-4O 

^«*4010»l0«lOf0ft- 


8 0 10 «4 10 2 

« K 2 2 2 

01 0. 04 40 ^ O 

• ••••* 

£ ? ? r T T 


2 

04 O 
40 01 


-S! S89ftS§||| 

jJSJ 


lot « 3 

Ift 

2 

h " 

li 

a 


m I 
i 

O 


S o 

01 0- 0ft 


O «• 0ft M 


K 40 O 01 o O 

01 O • 04 N 2 

10 10 04 40 • <ft 


X 40 
Ul .J 


. !S . 

yrfooooooooo g 

SS*4«ftOl0O«ftOggo8 


84 



85 


174 



17.750 


FOR HOWTH Of APRIL INITIAL WIND SPEED 10 TO 20 (M/SEC) ^OR MONTH Of APRIL INITIAL WIND SPEED O TO 10 (N/SEC) 

ALTITUDE 1 TO 5 (KM) INITIAL DIRECTION 2f0 TO 315 (DEG) ALTITUDE 1 TO 5 (KM) INITIAL DIRECTION 315 TO 360 (DEO) 

WIND SPEED CHANGE VALUES (M/SEO WIND SPEED CHANGE VALUES (M/SEO 




109. 109. 109. 109. 109. 109. OBS 


TABLE IVa (cont'd) 




April, 6 to 10 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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FOR MONTH OF APRIL INITIAL WIND SPEED 0 TO 10 (M/SEC) FOR MONTH OF APRIL INITIAL WIND SPEED 20 TO 30 (M/SEC) 
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April, 16 to 20 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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April, 21 to 25 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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May, 16 to 20 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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FOR HONTM Of MAY INITIAL WIND SPEED 10 TO 20 (M/SECI MONTH OF MAY INITIAL WIND SPEED 0 TO 10 (M/SEC) 

ALTITUDE 21 TO 2S(RMI INITIAL DIRECTION 90 TO 135 (DEQI ALTITUDE 21 TO 25<RM) INITIAL DIRECTION 130 TO 225 COEG) 

WIND SPEED CHANGE VALUES <M/SEO WIND SPEED CHANGE VALUES (M/SEC) 





June, 1 to 5 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawlnsonde Wind Profile Data 
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FOK HONTH or JUNE INITIAL WIND SPEED O TO 10 <K/SEC) FOR MONTH OF JUNE INITIAL WIND SPEED O TO 10 <M/SCO 

ALTITUDE « TO 10 <AM) INITIAL DIRECTION 130 TO 225 COES) ALTITUDE • TO 10 (r^H) INITIAL DIRECTION 225 TO 270 CDE&) 

WIND SPEED CHANGE VALUES (M/SEC) W*ND SPEED CHANGE VALUES (M/SEC) 

PERCENT ELAPSED TIME IN HOURS PERCENT ELAPSED TIME IN HOURS 
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MONTH OF JUNE INITIAL WIND SPEED 20 TO 30 (M/SEC) FOR MONTH OF JUNE 
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11 to 15 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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TABLE Vic (cont'd) 
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FOR HONTh or JUNE INITIAL WIND SPEED 20 TO 30 (N/SEC) ^<>R MONTH OT JUNE INITIAL WIND SPEED 40 TO 50 (M/SEC) 

ALTITUDE 11 TO 15 <AM) INITIAL DIRECTION 270 TO 315 (DEC) ALTITUDE 11 TO 15 (KM) INITIAL DIRECTION 270 TO 315 (DEC) 

WIND SPEED CHANCE VALUES (M/SEC) WIND SPEED CHANCE. VALUES (M/SEC) 

PERCENT ELAPSED TIME IN HOURS PERCENT ELAPSED TIME IN HOURS 
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267 


FOR MONTH OF JUNE INITIAL WIND SPEED 0 TO 10 (M/SEC) FOR MONTH OF JUNE INITIAL WIND SPEED O TO !□ (M/SEO 

AHITUOr TO 2Q (KH) INITIAL DIRECTION 90 TO 115 (DEC) ALTITUDE 1& TO 20 (KM) INITIAL DIRECTION 135 TO 180 (DEG) 
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WIND SPCEIO CHANCE VALUES (H/SEO WIND SPEED CHANCE VALUES (H/SEC) 
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July, 6 to 10 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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TABLE VIIc (cont'd) 
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FOR MONTH OF JULY INITIAL WIND SPEED 10 TO 20 (M/SEC) FOR MONTH OF JULY INITIAL WIND SPEED O TO 10 (M/SEC) 

ALTITUDE 11 TO 15 (KM) INITIAL DIRECTION 90 TO 135 (DEQ) ALTITUDE 11 TO 15 (KH) INITIAL DIRECTION 135 TO 180 (DEC) 

WIND SPEED CHANCE VALUES (H/SEC) WIND SPEED CHANGE VALUES (M/SEC) 

PERCENT ELAPSED TIME IN HOURS PERCENT ELAPSED TIME IN HOURS 
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430 9.450 9.450 9.780 9.633 


July 21 to 25 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind’speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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August, 1 to 5 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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August , 6 to 10 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
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August, 21 to 25 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
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FOR MONTH OF SePTEHBER INITIAL WIND SPEED 10 TO 20 (H/SEC) f’OR MONTH OF SEPTEMBER INITIAL WIND SPEED 0 TO 10 (N/SEC) 

ALTITUDE • TO 10 CRM) INITIAL DIRECTION 225 TO 2?0 (DES) ALTITUDE B TO 10 (KM) INITIAL DIRECTION 270 TO 315 (DEB) 

WIND SPEED CHANCE VALUES (H/SEC) WIND SPEED CHANCE VALUES (H/SEC) 

percent elapsed time in HOURS PERCENT ELAPSED TIME IN HOURS 

LEVELS 12 24 36 46 60 72 LEVELS 12 24 36 46 60 72 
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TABLE IX b (Cont'd) 



BE 


September 11 to 15 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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September, 21 to 25 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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731 *.090 0.063 1.313 3.613 3.944 90.0 6 . 9*9 7 . 9*6 6.977 7.179 7.693 9.999 
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990 6.990 6.990 6.990 9.310 16.990 99.0 13.110 19.279 * 0.279 16.917 16.666 17.779 
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ber, 1 to 5 Kilometer Layer W^nd Speed Changes Over Various Time Intervals as a Function of Initial 
S^eed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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November, 11 to 15 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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F5.0 e.J2t 4.167 6.759 5.766 6.961 6.963 

90.' 4.571 7.991 10.636 13.714 13.722 14.333 

95.0 6.500 9.023 13.500 16.929 16.063 16.397 

99.0 9.300 13*700 21.650 21.650 19.212 24.967 


December, 6 to 10 Kilometer Layer Wind Speed Changes Over Various Time Intervals as a Function of Initial 
Wind Speed and Direction, Computed from Eight Years of Serially Completed Rawinsonde Wind Profile Data 
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FOR HONTM OF DECEMBER INITIAL WIND SPEED 30 TO 40 (K/SEC) FOR MONTH OF DECEMBER INITIAL WIND SPEED 50 TO 60 (M/SEO 

ALTITUDE 11 TO 15 (KM) INITIAL DIRECTION 225 TO 270 (DCS) ALTITUDE 11 TO 15 (KM) INITIAL DIRECTION 225 TO 270 (DEG) 

WIND SPEED CHANGE VALUES (M/SEC) WIND SPEED CHANGE VALUES (M/SEC) 
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roR HONTH Of OECEHBER INITIAL WIND SPEED TO TO SO IN/SEC) fOR NONTH OF DECEMBER INITIAL WIND SPEED 20 TO 50 (M/SEC) 

ALTITUDE 11 TO 15 <RM) INITIAL DIRECTION 225 TO 270 (DEC) ALTITUDE 11 TO 15 IKM) INITIAL DIRECTION 270 TO 515 lOEO) 
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19.550 24.610 53.050 56-525 57.683 38.842 
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table XII c (Cont'd) 
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